The capsalid monogenean Neobenedenia melleni is known as a lethal pathogen for captured marine teleost ornamental fish, if left untreated. This study reports the occurrence of N. melleni parasitizing four species of ornamental reef fish imported into Brazil and maintained in quarantine: Arabian angelfish (Pomacanthus asfur), yellowbar angelfish (Pomacanthus maculosus), regal angelfish (Pygoplites diacanthus), and bluecheek butterflyfish (Chaetodon semilarvatus). Ten days after the beginning of quarantine, some fish showed behavioral alterations, such as irritability, and corneal opacity, which were rapidly diagnosed to be caused by monogenean parasites by body surface scraping. The fish from the same batch were treated with two applications of 2 mg L -1 praziquantel each at an interval of four days. Seven days after the first treatment, the mucus surface of the fish was re-examined, which did not reveal the parasites presence being delivered for commercialization.
Introduction
Ornamental fish trade is characterized by the aggregation of fish species from several countries. More than 1,450 marine fish species are commercialized as ornamental fish and approximately 90% of them are captured from the nature. Most of the pathogenic agents are metazoans, protozoans, bacteria, and viruses, which may be transferred together with the translocated animals, which might lead to disease outbreaks. In order to minimize transboundary disease dissemination, the governmental authorities must require quarantine measures to be applied to the imported product (WHITTINGTON & CHONG, 2007) .
Monogeneans are Platyhelminthes parasites normally found in fish and lower invertebrates. Among monogenean families, four are frequently diagnosed in farmed fish as Gyrodactylidae, Dactylogyridae, Ancyrocephalidae, and Capsalidae. (REED et al., 2012) .
Neobenedenia melleni (MacCallum, 1927 ) is a lethal pathogen for the captured marine fish after transfer to the aquarium (DEVENEY et al., 2001) . It presents worldwide distribution and low host specificity (SILVA et al., 2014) . It has been found in more than 100 teleost fish of 30 families including several Tropical reef fish families, such as Acanthuridae, Ariidae, Balistidae, Diodontidae, Holocentridae, Carangidae, Chaetodontidae, Malacanthidae, Lutjanidae, Labridae, Lobotidae, Ostraciidae, Pomadasyidae, Percichthyidae, Pomatomidae, Psettidae, Scatophagidae, Serranidae, Sparidae, and Triglidae (BULLARD et al., 2003; THONEY & HARGIS, 1991; WHITTINGTON & HORTON, 1996) .
Neobenedenia melleni feeds on mucus and epithelial cells of the host, leading to behavioral alterations, including flashing on the rocks and substrates, which might cause lesions and secondary infection. Parasitized fish normally shows corneal and skin lesions, blindness, weakness, anorexia, hemorrhages, mucus hypersecretion, and death due to secondary infections if not treated (KERBER et al., 2011) .
The present study reports the occurrence of N. melleni after a stress period of transport of four ornamental reef fish imported into Brazil, Arabian angelfish (Pomacanthus asfur), yellowbar angelfish (Pomacanthus maculosus), regal angelfish (Pygoplites diacanthus) and bluecheek butterflyfish (Chaetodon semilarvatus).
Materials and Methods
The ornamental reef fish P. asfur (n = 6), weighing approximately 80 g and approximately 10 cm long, P. maculosus (n = 5), weighing approximately 80 g and approximately 10 cm long, P. diacanthus (n= 5) weighing approximately 120 g and approximately 15 cm long, and C. semilarvatus (n = 5) weighing approximately 80 g and approximately 8 cm long were obtained from a quarantine after imported to São Paulo, Southeastern Brazil. The fish were originally captured from the natural environment in Djibouti (11°35ʹ20″ N; 43°8ʹ42″ E), Red Sea, Indian Ocean, and maintained in aquaria with a recirculation system of 0.6 m 3 , and fed five times a day with commercial diet (Germany, Tetra  Marine flakes and granules) and clams. Water quality parameters were measured daily and maintained at: temperature of 26°C, salinity of 29 mg L -1 , dissolved oxygen content of 5 mg L -1 , pH of 8.2, and total ammonia concentration <0.1 mg L -1 . Fish arrived at the quarantine establishment with no apparent clinical signs, but 10 days after arriving, some fish [P. asfur (n = 3), P. maculosus (n = 3), P. diacanthus (n = 1), and C. semilarvatus (n = 1)] began to present behavioral alterations such as flashing, skin depigmentation and corneal opacity (Figure 1) . Suspecting monogenean infection, all the fish were subjected to skin scraping and after treated separately with freshwater bath at the same water temperature for 3 min.
Thereafter, the fish were transferred to a hospital aquarium of 0.6 m 3 with a water temperature of 26°C, salinity 29 mg L -1 , dissolved oxygen concentration 5 mg L -1 , pH 8.2, and total ammonia concentration <0.1 mg L -1 , with no activate carbon and biological filter, to be treated by two long-term bathes of 24 h with 1.2 g of praziquantel (diluted previously in 20 mL 70% alcohol) at four-day intervals according to Noga (2010) . Three days after the second treatment bath, the fish were bathed in freshwater to verify the presence of the parasite. Twenty-four hours after praziquantel application, 300 g of activated charcoal Hw  was used to remove the praziquantel residues added. The fish were fed five times a day with commercial diet (Germany Tetra  Marine flakes and granules) and clams in the hospital aquarium.
Morphological identification
After freshwater bath, the adult's parasites falling off were collected with a thin sieve of 350 µm mesh, bathed in heated water at 56°C for laxness, and fixed in 70% alcohol for identification. In the laboratory, they were washed in distilled water in a Petri dish, and mounted in Hoyer's following the routine procedures (KRITSKY et al., 1995) for observing the sclerotized structures. 
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Neobenedenia melleni in marine ornamental fish Photomicrographs were obtained in a differential interference contrast (DIC) microscope (Zeiss Axio Imager A2), and the morphological criteria used followed Whittington & Horton (1996) . Parasitological descriptors such as prevalence, mean intensity, and mean abundance followed Bush et al. (1997) .
Results
The ectoparasite present on the body surface and eyes was identified as the monogenean N. melleni (Maccallum, 1927 ) Yamaguti, 1963 (Figure 2 ). They fall off in the freshwater bath. The prevalence of N. melleni was 66.6% in P. asfur, 60% in P. maculosus, 40% in P. diacanthus, and 40% in C. semilarvatus. The highest mean intensity of infestation was found in P. maculosus, and the lowest was found in P. diacanthus. In addition, the highest mean abundance occurred in P. asfur, whereas the lowest occurred in P. diacanthus (Table 1 ). All the treated fish that presented corneal lesions recovered seven days after treatment and did not show parasites after skin scrapings. Therefore, they were delivered for commercialization.
Discussion
The earlier adoption of diagnostic and therapeutic measures with freshwater bath, followed by treatment with praziquantel, did improve the prognostic of the diseased fish of great economic value in this study. Freshwater bathing was previously performed successfully in the cage-farmed cobia, Rachycentron canadum, parasitized by N. melleni (MOREIRA et al., 2013) . The success of prognosis is even greater when the fish are maintained under optimal water quality conditions and fed with balanced diet (CARDOSO et al., 2017) .
Neobenedenia melleni has low host specificity and is responsible for significant damage to the skin and eyes, causing corneal opacity. In this study, N. melleni was indeed responsible for causing skin irritation and corneal opacity in P. asfur, P maculosus, P. diacanthus, and C. semilarvatus confirming its importance as an etiological agent. It has been found in several fish species, including reef fish (BULLARD et al., 2003; THONEY & HARGIS, 1991; WHITTINGTON & HORTON, 1996) .
Frequently during transport, the fish are excessively handled and overcrowded in aerated bags that increase the concentration of nitrogenous substances released by fish during excretion (ammonia), leading to stressful conditions. During stress, cortisol release causes inhibition of the immune system, thereby favoring disease appearance in immunosuppressed fish (DAVIS et al., 2002) Ornamental fish commonly have high parasite infestations or infections owing to high stocking density, and sometimes owing to inadequate water quality maintenance. In addition to the physiological alterations in these hosts, N. melleni has high reproduction rate in closed aquatic systems (DEVENEY et al., 2001; HOAI & HUTSON, 2014; WHITTINGTON, 2004) .
Mostly, imported fish are captured from the natural environment and bring together parasites that are not always observed during short time quarantine of seven days proposed by the government (BRASIL, 2015) . In this report, the clinical signs appeared only after 10 days, and they were promptly were diagnosed and treated with praziquantel. Praziquantel is a wide-spectrum anthelmintic commonly considered safe for use in humans and domestic animals, effective, and economic. Its efficacy is higher than 80%, when applied at 0.7-20 mg L -1 for 1-48 h (MITCHELL & DARWISH, 2009; MORALES-SERNA et al., 2018) . In this study, we used two bathes of 2 mg L -1 at four-day intervals and did showed high effectiveness once the parasites were removed from the fish.
Ornamental imported fish has high commercial price in the National Market once they are bought in dollars. They are subjected to high tributary load of importation and international transport, which enhance the costs of each batch of fish. In order to minimize the economic losses and mortality with parasitic diseases, and to promote fish welfare, it is necessary to take care of the fish until the fish are sold (CARDOSO et al., 2017) . Appropriate quarantine period, handling by trained professionals, early diagnosis, and preventive treatment of some parasites, such as N. melleni, are important for maintaining the fish in aquarium and minimizing the risk of introduction of transboundary diseases.
In this report, the disease was detected early in the animals, elucidating the efficacy of the treatment, which avoided losses of fish owing to mortality. These results emphasize the importance of quarantine in aquatic animals captured from the nature and transferred to the laboratory and/or aquarium to be stored for commercialization, because the correct diagnostic in diseased fish sometimes can pass overlooked.
